which hundreds of thousands of SNPs across the entire genome are genotyped. For this reason, the International HapMap Project hopes to use tag SNPs to discover genes responsible for certain disorders. We selected the tag SNPs of eNOS on the International HapMap Project website using phase III database and analyzed these SNPs with Haploview 4.2 software. We obtained five tagging SNPs (rs743507, rs3793342, rs11771443, rs7830, and rs3918188) for Han Chinese using minor allele frequency (MAF) ≥0.05 and linkage disequilibrium patterns with r 2 ≥0.8 as a cutoff. As shown in Figure 1 , these five SNPs were located in two haplotype-blocks.
Genomic DNA was extracted from the peripheral blood leukocytes using a DNA extraction Kit (Beijing Bioteke Co. Ltd., Beijing, China). Quantification of extracted DNA was performed using a NanoDrop ND-1000 spectrophotometer (NanoDrop Technologies, Wilmington, DE). Genotyping was performed using the TaqMan® SNP Genotyping Assay (Applied Biosystems Inc., Foster City, CA) as described previously [8, 9] . Briefly, The TaqMan SNP Genotyping Assays were performed using the method of Taq amplification. In the 5'nuclease assay, discrimination occurs during the polymerase chain reaction (PCR) because of allelespecific fluorogenic probes that, when hybridized to the template, are cleaved by the 5' nuclease activity of Taq polymerase. The probes contain a 3' minor groove-binding group (MGB) that hybridizes to single-stranded targets with greater sequence-specificity than ordinary DNA probes. This reduces nonspecific probe hybridization, and results in low background fluorescence in the 5' nuclease PCR assay. Cleavage results in increased emission of a reporter dye. Each 5' nuclease assay requires 2 unlabeled PCR primers and 2 allele-specific probes. Each probe is labeled with 2 reporter dyes at the 5' end. In the present study, VIC and FAM were used as the reporter dyes. The primers and probes used in the TaqMan® SNP Genotyping Assays (ABI) were chosen based on information available at the ABI website. PCR amplification was performed using 6 µl of TaqMan® Universal Master Mix, No AmpErase® UNG (2×; ABI) in a 12 µl final reaction volume containing 2 ng of DNA, 0.22 µl of TaqMan® SNP Genotyping Assay Mix (20× or 40×), primers at a concentration of 900 nmol/l each, and probes at a final concentration of 200 nmol/l each. Thermal cycling conditions were as follows: 50 °C for 2 min; 95 °C for 10 min; 40 cycles of 95 °C for 15 s; and 62 °C for 1 min. Thermal cycling was performed using the GeneAmp 9700™ system. [10] and SHEsis software [11, 12] . In the haplotype-based case control analysis, haplotypes with a frequency of <0.03 were excluded. The frequency distribution of the haplotypes was calculated by performing a permutation test using the bootstrap method. In addition, logistic regression analysis was performed to calculate the OR value and its 95% confidence interval. To analysis the association of these five SNPs with POAG and PCAG, three models were presented such as the general model (common allele homozygotes coded as 1, heterozygotes as 2, and recessive allele homozygotes as 3), the dominant (common allele homozygotes coded as 1 and heterozygotes and recessive allele homozygotesas 2), and the recessive model (common allele homozygotes and heterozygotes coded as 1 and recessive allele homozygotes as 2). To assess the association of each SNP with POAG and PCAG, we used a Bonferroni correction to control for the number of variants tested; this was 5, so the probability value, 0.01, was considered to be significant.
RESULTS
The characteristics of the 310 study participants were shown in Table 1 . Patients with POAG and PCAG and the controls were genotyped for five tagging SNPs of eNOS. Neither the genotype nor the allele frequencies of these 5 SNPs was significantly different between the control and the POAG patients (all p>0.01). There were not significant difference between the control subjects and the POAG/PCAG patients not only in the dominate model but also in the recessive model (all p>0.01; Table 2 ).
In the haplotype-based case-control analysis, for these five tagging SNPs located on two haplotype blocks, respectively, rs3793342 and rs11771443 located in block one and rs743507 and rs7830 located block two, but rs3918188 was not located in these two blocks (Figure 1 ). Haplotypes were established through the use of 4 SNPs (rs3793342 and rs11771443 in the block one; rs743507 and rs7830 in the block two; Table 3 ). The frequency of the C-T haplotype established by rs3793342 and rs11771443 was significantly higher for POAG patients than for control subjects (p<0.001, OR=5.111, 95%CI=1.766~14.788). However, the frequency of other haplotypes were not significantly different between the control subjects and the POAG/PCAG patients (all p>0.01).
Limitations of this study:
The present study was limited by the relatively small sample size. This may have led to weak statistical significance and wide CIs when estimating odds ratios.
DISCUSSION
The main findings in the present study were the C-T haplotype established by rs3793342 and rs11771443 may be genetic marks of POAG in the Han Chinese population.
The foundation for human studies examining putative causative genes that may be involved in glaucoma is based on a candidate gene approach. This involves selecting a functionally relevant gene to study and subsequently investigating its association with the glaucoma. The genes for eNOS present candidates for glaucoma because it is the gene encoding one important factor-eNOS, which is involved in different processes, like neurotransmission, the regulation of vascular tone, vasodilatation and apoptosis. In addition, it also regulates blood flow to the ocular tissues and has been implicated in the pathogenesis of cardiovascular diseases and different neurodegenerative disorders, such as diabetic retinopathy [13] , glaucoma [14] , and migraines [15] . And its downstream product-Nitric Oxide (NO) is responsible for maintaining arteries' vasodilation, which keeps the ocular blood flow constant. When the endothelial function is deregulated, the blood supply to the tissue is altered and impaired blood flow damages the optic nerve and leads to the development of glaucomatous changes in the optic nerve, which then results in an increase in the CDR. Liu et al. [16] demonstrated that RGC degeneration in the glaucomatous optic nerve head of POAG patients clearly corresponds to excess plasma NO-mediated neurotoxicity. However, the authors did not conduct any genetic studies to find the susceptible loci. Plasma NO levels are regulated by eNOS, therefore genetic polymorphisms of eNOS that enhances eNOS expression would contribute to NO mediated toxicity. The previously study [17] indicated that a 27-bp variable number of tandem repeat (VNTR) polymorphism in intron 4 of eNOS significantly influences plasma NO levels. Furthermore, Ayub and his colleagues [7] also found this VNTR polymorphism was associated with both POAG and PCAG in Pakistani cohorts. And Sakai et al. [18] found the T-786C polymorphism of eNOS to be a risk factor of nonarteritic anterior ischemic optic neuropathy (NAION) disease. However, Logan et al. [19] were unable to show a significant association between eNOS polymorphism T-786C and VNTR repeat polymorphism and glaucoma. Similarly, Sena et al. [20] and Lin et al. [21] did not find any association between POAG and eNOS intron 4 VNTR. Nevertheless, their studies were based on single SNP analysis rather than haplotypes approach. Morris et al. [22] reported that for genes with multiple susceptibilities, analysis based on haplotypes has advantages over analysis based on individual SNP.
In the present study, we genotyped 5 SNPs in Han Chinese subjects, and assessed the association between eNOS and glaucoma using a haplotype-based case-control analysis based on the tagging SNP approach. We found the the frequency of the C-T haplotype established by rs3793342 and rs11771443 was significantly higher for POAG patients than for control subjects. But we did not find any association between PCAG and eNOS. This result was not in line with Ayub et al. [7] who found an association of eNOS with not only POAG but also PCAG. The reason for this discrepancy is currently unclear, but may be due to, at least in part, the different genetic background of ethnicities under study.
Conclusion:
Our study indicated that the C-T haplotype established by rs3793342 and rs11771443 may be a genetic mark of POAG in the Han Chinese population. 
